Objective To examine the use of contraception in 13 countries in sub-Saharan Africa; to assess changes in met need for contraception associated with wealth-related inequity; and to describe the relationship between the use of long-term versus short-term contraceptive methods and a woman's fertility intentions and household wealth.
Introduction
Global health has improved considerably over the last four decades, but everywhere the health status of the poor compares unfavourably with that of the more affluent sectors of society. 1 In Africa, one in 26 women of reproductive age dies from a maternal cause, as opposed to one in 9400 in Europe. 2 Parallel disparities in fertility and in contraceptive use are found between poor and wealthy countries. The world's total fertility rate has dropped dramatically, from 5 children per woman in the early 1950s to 2.6 children per woman today, 3 largely owing to more widespread use of modern contraceptives, especially in the developing world.
contraception; 2 today, this figure is 62%. Yet in less developed countries modern contraceptive methods are used by only 43% of women of reproductive age overall, and a wide gap in use is seen between the highest and lowest wealth quintiles (52% versus 35%, respectively). 2 This gap between the rich and poor in the use of contraception has persisted despite general global improvements in socioeconomic status and the expansion of family planning services. 5 Health disparities between the rich and poor remain an "intractable" challenge. 1, 6 An inequity exists when people are unfairly deprived of something they want or require to protect them from an unwanted or undesirable condition. 7 Differences in mortality and morbidity that relate to socioeconomic class constitute an inequity. The poor do not have the same access to life-saving and healthmaintaining interventions as the rich, yet they aspire to the same healthy lives as those who are economically better off. 1 However, a difference in fertility between the rich and poor is not an inequity provided the poor have higher fertility because they want to have more children. Only by examining differences in fertility and in contraceptive use through an equity lens can we determine if the poor are being deprived of something they wish they had (i.e. family planning) to avoid something they do not desire (i.e. pregnancy). The more a population meets its need for family planning, the less likely it is that an underlying inequity exists. On the other hand, women who do not want to have more children but who use a short-term or spacing method of contraception are not meeting their need, and neither are women who merely want to space births but who use a long-term or permanent contraceptive method.
This study first reviews trends in the use of short-term and long-term methods of contraception in 13 developing countries in sub-Saharan Africa. It then measures population-level changes in met need (i.e.
satisfied demand) for contraception as a function of wealth-related inequity. Finally, it explores relationships at the individual level between the type of contraceptive method used by a woman, her reproductive goals or intentions and her household wealth.
Methods
Demographic and Health Survey (DHS) 8 data were obtained for 13 sub-Saharan African countries that were selected based on the following criteria: (i) having had at least two DHS surveys, one of them after 2000, and
(ii) a rate of use of modern methods of contraception among married women, as ascertained by the most recent DHS, of at least 10.0%. For countries where three or more surveys had been conducted, we used data from the two most recent ones. All data analysed were collected between 1997 and 2006.
DHSs are nationally-representative surveys that use standardized questionnaires to ask women of reproductive age about their sociodemographic characteristics, reproductive behaviour and use of maternal health services. The need for contraception, both met and unmet, is estimated from each survey based on standard DHS definitions -a woman is considered to have met her need for contraceptives for spacing births when she is using some family planning method and indicates that she wants to conceive sometime in the future but not within the next two years or is undecided; a woman is considered to have met her need for contraceptives to limit births when she is using some method of family planning and states that she wants to have no more children in the future. 9 We grouped contraceptive methods into two categories: long-term methods (intrauterine devices, implants and sterilization), usually used to limit childbearing, and short-term methods (pills, condoms, spermicides, injectables, other modern methods and all traditional methods), better suited for women who want to delay but not forfeit having a child. We used data from all women of reproductive age and included traditional methods of contraception in the analysis because they are widely practised in sub-Saharan African countries.
DHSs do not collect data on household income; instead, they measure wealth on household-level ownership of various assets (e.g. bicycles, cars, radios) and on housing characteristics (e.g. flooring material, drinking water source, type of toilet facility). The asset (wealth) index uses principal-components analysis to divide the population into wealth quintiles. 10 Each household asset is assigned a weight or factor score and the resulting asset scores are standardized in relation to a normal distribution with a mean of 0 and a standard deviation of 1.
We also used the concentration index, which varies between 1 and +1, to measure wealth-related inequity in contraceptive use. A concentration index of 0 indicates a lack of income inequality, while the more the index deviates from zero, the greater the magnitude of the wealth-related inequality. A negative concentration index indicates that a given unfavourable condition or practice is found more often among the poor, while a positive index suggests that a favourable condition or practice (i.e. contraceptive use) is found less often among the poorer than among the wealthier social strata.
We conducted univariate and bivariate analyses to examine the associations of interest and trends in contraceptive use and related wealth-inequalities over time. After pooling the two survey samples for each country, we fit logistic regression models for the likelihood of using a long-term rather than a short-term reproductive age who were using contraception in each DHS survey year. All analyses were adjusted for complex survey design using Taylor's linearization method 11 and they were conducted using Stata version 9.1 (StataCorp. LP, College Station, United States of America).
Results Table 1 presents an overview of the use of contraception at two points in time for the 13 sub-Saharan countries. The number of years elapsed between the two selected surveys ranged between 4 and 8 (Malawi and Senegal, respectively) but was most commonly 5 or 6. Overall, the use of contraception remained at low to moderate levels at the time of the second survey and ranged from 8.7% in Senegal (2005) Poorer women use contraception much less than wealthier women. 1, 12 In this study we explored whether this reflected poorer women's desire to have more children or their lower economic status. In Fig. 1 , parts A and B, concentration indices in the met need for contraception to space (A) and limit childbearing (B) have been plotted. For the first survey analysed, concentration indices in the met need for contraception to space births were highest in Ethiopia (0.500) and lowest in Zambia (0.071) and Malawi (0.073). Wealthrelated inequalities measured with the concentration index in the met need for contraception to limit future births were highest in Namibia, followed by Mozambique and Ethiopia (concentration index > 0.400), and were lowest in Malawi (concentration index = 0.080). At the time of the last survey, the wealth-related inequality in the met need for contraception to space births was still highest in Ethiopia (concentration index = 0.400) and lowest in Malawi, Namibia and Zambia (concentration index < 0.100): Similarly, the wealth-related inequality in the met need for contraception to limit future births was highest in Ethiopia (concentration index = 0.300) and lowest in Ghana and Malawi (concentration index < 0.100). The first column in Table 2 shows the adjusted odds ratios (ORs), with their 95% confidence intervals (CIs), for the use of long-term rather than short-term contraceptive methods among women who reported wanting to space rather than limit childbearing. An OR of 1 indicates that women wanting to space births were no more likely to use long-term methods of contraception than women wanting to stop having children altogether. Thus, the higher the OR, the greater the likelihood that women will be using a long-term method to space births rather than to stop having children. In only 7 of the 13 study countries (Cameroon, Malawi, Mozambique, Namibia, the United Republic of Tanzania, Uganda and Zambia) were women more than 75% less likely to be using long-term methods of contraception to space births rather than to limit births at both survey time points. The second column in Table 2 shows the odds of women in the wealthiest quintile (the lowest being the reference) using a long-term method of contraception after adjustment for their reproductive goal or intention -only results for Cameroon, Kenya and Zambia were statistically significant at both time points. The small number of women using long-term methods of contraception in each wealth quintile, especially the poorest one, accounts for the wide CIs around the adjusted OR estimates and may explain why these estimates do not reach statistical significance for other countries.
Discussion
By and large, changes in contraceptive practices among women of reproductive age in the 13 study countries In all five countries with substantial increases in the use of contraception, short-term methods, primarily injectables, were increasingly relied upon. This finding is not surprising since women of reproductive age are more likely to use contraception to space rather than to stop childbearing. 13 Moreover, the use of short-term methods has increased, while the use of long-term methods has not changed significantly in the 13 countries and has declined in five. In Mozambique, the large positive trend in the use of contraception accompanied the country's return to peace following the end of civil war in the early 1990s and the restoration of its health system and care functions.
Notably, in most countries, wealth-related inequalities in the reported met need for contraception have declined between surveys. However, such inequalities have increased in Kenya and Uganda with respect to the met need for spacing births, while the opposite has occurred in Mozambique, where practice of lactational amenorrhea by around 7.5% of all women in 2003 may reflect a satisfaction of latent demand for contraception by means of prolonged breastfeeding and postpartum abstinence. Mozambique is the only one of the 13 study countries that experienced a significant increase in reliance on traditional methods between surveys, likely owing to the availability and acceptance of modern contraception in the countries studied 14 and the lower use-effectiveness of traditional methods. 15 Wealth-related inequalities in the met need for contraception to limit births have declined most sharply in Namibia and Mozambique, where both the use of contraception in general and of short-term contraceptive methods in particular has increased significantly between surveys.
We examined whether the form of contraception being used by women in the 13 study countries was concordant with their fertility intentions. Such concordance could mean that a woman was familiar with the different contraceptive methods and knew for how long each one protects against pregnancy, or it could reflect a particular method's greater availability, affordability and acceptability or simply a woman's preference for a particular method. 16 As expected, when childbearing intentions are controlled for, women in the richest wealth quintile appear to be more likely than women in the poorest wealth quintile to use longterm contraception, which is more expensive than short-term contraception and usually provided at clinics.
Thus, closing this particular gap between the rich and the poor in developing countries will entail addressing women's access to contraceptives and making all of the methods affordable. As an example, the cost to a couple of using contraception consistently for one year (i.e. couple-year of protection) ranges from 0.1%
(for intrauterine devices) to 6.7% (for male condoms) of the annual per capita household consumption expenditure (281.03 United States dollars) in Ghana, 17, 18 one of richest countries we studied.
the cost per couple-year of protection being so similar for short-term and for long-term methods of contraception, and since wealth-related inequalities are greater in the use of long-term methods, simply making short-term methods more widely available or improving their distribution will not suffice to close the rich-poor gap.
Our study has several limitations. We used cross-sectional survey data, which can only reveal associations rather than causal relationships between covariates and the outcomes of interest. Although the wealth index has been widely employed to explore health inequities using DHS data, there is concern that it is strongly influenced by community-and household-level factors 19 and may not be robust enough to examine changes in health inequities. Given that the DHS follows a standardized methodology, the wealth index provides the opportunity to make within-and cross-country comparisons at multiple time points.
Importantly, in the DHS the need for family planning is designated as having been met based on a woman's expressed desire to either space or limit future births and not on her stated wish to use family planning methods to do so, yet the former was used as a proxy for the latter in our analysis. Thus, our findings need to be interpreted with caution, since women may have used or not used contraception for reasons not included in the regression equations. Furthermore, we did not adjust for other important factors (e.g. cultural, social, relationship-related) that could influence women's use of contraception but that are not explored in the DHS.
We also lack data on contraceptive supply-side factors -distribution mechanisms, stock-outs, changes in family planning programme strength or in donors' financial support can greatly influence the overall use of contraception and the method mix. Programme downturns will most likely be felt by the poor.
Additionally, the time between the two DHS surveys differed slightly for the 13 countries. Because the use of long-term methods of contraception is low among all women as well as among women using some form of contraception, estimating multivariate models with highly skewed outcomes is statistically challenging. The large survey sample sizes provide statistical power buffers but do not overcome the empirical limitations that stem from attempting to explain variations in the choice of contraceptive methods when little choice occurs.
Family planning interventions are among the most cost-effective health interventions because they are closely related with maternal and infant health and survival. [20] [21] [22] [23] Modern contraception is more than a technical advance; it has caused a genuine "reproductive revolution" and is considered a "social vaccine."
However, the extent to which family planning programmes succeed in reaching all segments of the population varies between and within countries but is disappointingly low in all of them. Indeed, it is safe to say that the need for contraception is not being adequately addressed among all segments of society, and especially so among the poor. Commonly accepted components of successful family planning programmes include improvements in geographic and public-private sector access to a broad mix of contraceptive methods, availability of competent health-care providers, promotion of active behavioural change through communications interventions, and political will. 6, 25, 26 While we cannot determine how much each of these factors contributed to our findings in the 13 study countries, delivering family planning services that address clients' needs, a common aspect of the rationale and philosophy behind family planning programmes around the world, can effectively increase the use of contraceptive methods. 13 As greater use is attained, the success of family planning programmes will increasingly depend upon how well their services are tailored to the unique needs of specific groups of users and how effectively they address equity issues in service delivery. Moreover, ensuring that the type of family planning offered matches a woman's fertility intentions is key to improving family planning services. 
